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1 Introduction

In RAN3#97, the overall initial access procedure was agreed with FFSs on some steps:

	Editor’s note: Alternative 2 is that gNB-CU initiates UE Context Setup procedure and includes  RRC CONNECTION SETUP message in F1-AP UE CONTEXT SETUP REQUEST message.
Editor’s note: Alternative 3 is that UE Context Setup procedure is added between step 2 and step 3.
Editor’s note: It is FFS which alternative would be adopted.
Editor’s note: For alternative 2 and alternative 3, the UE context setup procedure in step 9 and step 11 is substituted by UE Context Modification procedure.
Editor’s note:It is FFS whether RRC SECURITY MODE COMMAND message could be sent via UE Context management procedure or use another separate F1-AP DL RRC MESSSAGE TRNASFER.


In this contribution, we will address those FFSs. In addition, the initial access procedure with failure is addressed. 
2 Discussion 
In TS38.401 [1], the initial access procedure is given considering three alternatives:

· Alt 1: The RRC Connection Setup message in step 3 and RRC Connection Setup complete message in step 6 are included in DL RRC MESSAGE TRANSFER and UL RRC MESSAGE TRANSFER, respectively, and the UE context setup procedure is implemented in steps 9 and 11;

· Alt 2: The UE context setup procedure is implemented in step 3 and 6 by including the RRC Connection Setup message and RRC Connection Setup Complete message, respectively. While the context modification procedure is implemented in steps 9 and 11; 

· Alt 3: The UE context setup procedure is inserted between step 2 and step 3. While the context modification procedure is implemented in steps 9 and 11;

Considering the access latency, Alt 3 is not a good choice since the RRC Connection Setup message is sent to gNB-DU after the UE context is set up. For Alt 1 and Alt 2, we prefer to Alt 2. On one hand, gNB-CU UE F1AP ID is allocated at gNB-CU before step 3. On the other hand, the SRB1 configuration should be included in step 3. Together with the C-RNTI and serving cell of UE, the gNB-DU already builds some UE context. Thus, we propose Alt 2 as the initial access procedure for the successful case, as shown in Fig. 1. 
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Fig. 1 UE initial access procedure (successful case)
Proposal 1: RAN3 is kindly asked to agree with UE initial access procedure (successful case) as shown in Fig.1. 
As agreed in RAN2#99, i.e., For a failure to establish an RRC connection (e.g. due to congestion conditions) RRC Connection Reject kind of message is sent over SRB0 carried by RACH MSG4, the initial access procedure may be failed. Considering CU-DU split, such failure may be caused by the congestion condition in either gNB-CU or gNB-DU:
· Case 1: the RRC Connection Request is rejected due to, e.g., congestion condition at gNB-CU side

The procedure is shown in Fig. 2. After step 2, the gNB-CU may realize that such connection setup request cannot be accepted. So, gNB-CU will not assign gNB-CU UE F1AP ID. In this sense, the UE-associated class-2 F1AP procedure, i.e., DL RRC MESSAGE TRANSFER, cannot be used to convey RRC Connection Reject message. Instead, a new non-UE associated class-2 F1AP procedure, i.e., FINAL DL RRC MESSAGE TRANSFER, is defined in step 3. Specifically,  gNB-CU sends FINAL DL RRC MESSAGE TRANSFER to gNB-DU by including RRC Connection Reject message, together with C-RNTI and identity of the cell where the UE accesses in step 1. 
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Fig. 2 UE initial access procedure (failure case) – gNB-CU reject

Proposal 2: RAN3 is kindly asked to agree with a new non-UE associated class-2 F1AP procedure, i.e., FINAL DL RRC MESSAGE TRANSFER, to convey RRC message. 

Proposal 3: RAN3 is kindly asked to agree with UE initial access procedure (failure case) due to rejection of gNB-CU in Fig. 2.  

· Case 2: the RRC Connection Request is rejected due to, e.g., congestion condition at gNB-DU side. 
In this case, the UE context setup request message will be sent to gNB-DU. Depending on the transfer scheme of RRC connection reject, three alternatives can be considered: 

· Alt1: gNB-DU can determine whether the new connection is acceptable or not after step 1. If not, gNB-DU will include a reject indication in INITIAL UL RRC MESSAGE TRANSFER. After that, gNB-CU sends FINAL DL RRC MESSAGE TRANSFER to gNB-DU by including RRC Connection Reject message. 
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Fig. 3 UE initial access procedure (failure case) – gNB-DU reject (Alt1)

· Alt 2: RRC Connection Reject message is included in UE CONTEXT SETUP REQUEST message together with RRC Connection Setup message, as shown in Fig. 4. 

[image: image4.emf]UE

gNB-DU

gNB-CU

1.RRC Connection Request

4.RRC Connection Reject

2.Initial UL RRC messagetransfer

3. UE context setup request (incl. 

RRCConnectionSetup and 

RRCConnectionReject)

5.UE Context Setup failure


Fig. 4 UE initial access procedure (failure case) – gNB-DU reject (Alt2)  
· Alt 3: the RRC Connection Reject message is conveyed after the UE context setup procedure is failed, as show in Fig. 5. 
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Fig. 5 UE initial access procedure (failure case) – gNB-DU reject (Alt3)
Compared to Alt 3, Alt1 and Alt2 can reject the connection setup request quickly.  On the other hand, Alt 2 requires to always including two RRC messages.  So, we slightly prefer to Alt 1. 
Proposal 4: RAN3 is kindly asked to agree with the UE initial access procedure (failure case) due to rejection of gNB-DU as shown in Fig. 3. 
The corresponding text proposal is given below.  

3 Conclusions
In this contribution, we discuss the UE initial access procedure in both successful and failure cases, and we propose:
Proposal 1: RAN3 is kindly asked to agree with UE initial access procedure as shown in Fig.1. 

Proposal 2: RAN3 is kindly asked to agree with a new non-UE associated class-2 F1AP procedure, i.e., FINAL DL RRC MESSAGE TRANSFER, to convey RRC message. 

Proposal 3: RAN3 is kindly asked to agree with UE initial access procedure (failure case) due to rejection of gNB-CU in Fig. 2.  

Proposal 4: RAN3 is kindly asked to agree with the UE initial access procedure (failure case) due to rejection of gNB-DU as shown in Fig. 3.
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---------------------------- Start of TP ---------------------------
3.1 8.1
UE Initial Access 
Editor Note: This subclause shows overall procedures for initial access from the UE.

Editor Note: The name of this subclaues is FFS. 
Successful case

The signalling flow for UE Initial access is shown in Figure 8.1-1.
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Figure 8.1-1: UE Initial Access procedure (successful case)
Step1: UE sends RRC Connection Request message to the gNB-CU. 
Step 2:The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI.
Step3: The gNB-CU allocates UE F1AP ID for the UE and generates RRC CONNECTION SETUP message towards UE.The RRC message is encapsulated in  UE CONTEXT SETUP REQUEST message. 



Step4: The gNB-DU sends RRC CONNECTION SETUP message to UE.
Step5: UE sends RRC CONNECTION SETUP COMPLETE message to the gNB-CU. 
Step6: The gNB-DU encapsulates the RRC message in UE CONTEXT SETUP RESPONSE message and send to gNB-CU. 
Step7: The gNB-CU sends the INITIAL UE MESSAGE to the AMF.
Step8: The AMF sends INITIAL UE CONTEXT SETUP REQUEST message to the gNB-CU.
Step9:The gNB-CU sends UE CONTEXT MODIFICATION REQUESTmessage to modify UE context in the gNB-DU.In this message,it may also encapsulate RRC SECURITY MODE COMMAND message.


Editor’s note:It is FFS whether RRC SECURITY MODE COMMAND message could be sent via UE Context management procedure or use another separate F1-AP DL RRC MESSSAGE TRNASFER.
Step10: The gNB-DU sends RRC SECURITY MODE COMMAND message to UE.

Step11:The gNB-DU sends UE CONTEXT MODIFICATION RESPONSE message to gNB-CU.

Step 12:UE responds with RRC SECURITY MODE COMPLETE message

Step 13:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and sends to gNB-CU.

Step14:The gNB-CU generates RRC CONNECTION RECONFIGURATION message and encapsulates it in F1-AP DL RRC MESSAGE TRANSFER message 
Step 15: The gNB-DU sends RRC CONNECTION RECONFIGURATION message to UE.

Step 16: UE sends RRC CONNECTION RECONFIGURATION COMPLETE message to the gNB-DU. 
Step 17:The gNB-DU encapsulates the RRC message in F1-AP UL RRC MESSAGE TRANSFER message and send to gNB-CU.
Step18: The gNB-CU sends Initial UE Context Setup Response message to the AMF.
Editor’s note: The name of the message is  FFS.
Editor Note: Further check may be needed on the procedure.
Failure case (gNB-CU reject)

The signalling flow for UE Initial access rejected by gNB-CU is shown in Figure 8.1-2.
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Figure 8.1-2: UE Initial Access procedure (failure case) – rejected by gNB-CU

Step1~2: refer to step 1~2 in Figure 8.1-1. 
Step 3: The gNB-CU generates RRC Connection Reject message towards UE. The RRC message is encapsulated in FINAL DL RRC MESSAGE TRANSFER message together with C-RNTI in step 2. 

Step 4: The gNB-DU sends RRC Connection Reject message to UE. 
Editor’s note: The name of the message is  FFS.
Failure case (gNB-DU reject)

The signalling flow for UE Initial access rejected by gNB-CU is shown in Figure 8.1-3.
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Figure 8.1-3: UE Initial Access procedure (failure case) – rejected by gNB-DU

Step1: UE sends RRC Connection Request message to the gNB-CU. 
Step 2: The gNB-DU includes the RRC message in a non-UE associated F1-AP INITIAL UL RRC MESSAGE TRANSFER message and transfer to the gNB-CU. The INITAIL UL RRC MESSAGE TRANSFER message should include C-RNTI, and reject indication. 
Step 3~4:  refer to step 3~4 in Figure 8.1-2.
Editor’s note: The name of the message is  FFS.
---------------------------- End of TP ---------------------------
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